Actin polymerization in cellular oxidant injury.
Microfilaments undergo an ATP-dependent disruption into shortened bundles following cellular exposure to oxidants. This phenomenon does not require a net change in the amount of polymerized actin. However, increased amounts of polymerized actin have been detected in oxidant-injured cells and it was the purpose of this study to determine the conditions under which the actin polymerization may occur. Utilizing the formation of oxidized glutathione (GSSG) as an indicator of cellular sulfhydryl oxidation, conditions were chosen to accentuate sulfhydryl oxidation within the target P388D1 cell line following exposure to the oxidants, H2O2 and diamide. Using the DNase I and flow cytometric assays of actin polymerization, significant polymerization of actin was detected only under conditions in which sulfhydryl oxidation occurred after exposure to the two oxidizing agents. Greater sulfhydryl oxidation early in the course of injury was associated with a greater rate and extent of actin polymerization in the injured cells. Experiments with cells depleted of glutathione (GSH) demonstrated that neither loss of GSH nor absolute levels of GSSG formed during oxidant exposure were responsible for the polymerization of actin. The data presented are consistent with the hypothesis that oxidizing conditions which induce significant sulfhydryl oxidation in target cells are correlated with assembly of polymerized actin and that this represents a process which is distinct and separate from the ATP-dependent gross disruption of microfilaments.